obtain increased yields by addition of appropriate concentrations of citric acid to the basal medium but obtained growth stimulation when the medium was supplemented with juice from an "acidless" orange variety (cv. Lima). These facts suggest that some component(s) other than citric acid is involved. Addition of the inorganic ash corresponding to 10% (v/v) orange juice to the basal medium had no effect on yields. Similarly, the stimulatory effect of orange juice could not be explained based on its content of sucrose or of organic growth factors already present in the basal medium.
The use of tissue culture methods for Citrus crop species has already had practical benefits. Most notable among these are techniques for obtaining virus-free and mycoplasma-free stocks using in vitro grafting of apical meristems from infected plants onto decapitated seedlings (7) . As with other woody species which are difficult to culture in vitro, future advances with Citrus tissue culture will depend on a better understanding ofnutritional factors and development of methods for controlling cellular differentiation and organogenesis (4, 9) .
To improve techniques for Citrus tissue culture, we are investigating conditions that enhance callus culture growth. It The fruit for tissue cultures were taken to the laboratory where they were washed with dishware detergent and then rinsed with cold water. Subsequent sterilization steps involved soaking in 0.5% (w/v) sodium hypochlorite for 10 min followed by a brief dip in 95% (v/v) ethanol and flaming. Tissue pieces (20 mg) of juice vesicle or albedo were then cut and planted singly in culture tubes (25 x 150 mm) containing 20 ml of medium. Cultures were incubated in the dark at 27 C for 28 days after which time the tissues were harvested and fresh weights determined.
Preparation of Orange Juice Ash. To hydrolyze pectic substances, a 0.2-ml volume of HNO3-HCI (1:3) was added to 40 ml of partially clarified orange juice in a quartz crucible. The mixture was evaporated to dryness over a hot plate and then transferred to an ashing oven for 7 (Fig. 4) . The yields of callus are still very low and the magnitude of the increase due to orange juice is much less than that obtained on the optimal sucrose concentrations indicating that sucrose contained in orange juice is not the reason for its activity. 
DISCUSSION
The stimulation of Citrus tissue cultures by orange juice supplements has now been extended to explant cultures derived from a number of fruit types. Unlike the stimulation of recultured callus of orange albedo, the effect of orange juice on citron explant cultures cannot be attributed to citric acid based on the lack of effect of citric acid added to the basal medium and the demonstrated stimulation of growth caused by juice from the "acidless," variety of orange.
Explant cultures derived from juice vesicle tissues of citron fruit have shown the highest degree of growth stimulation in response to orange juice supplements. Our evidence with these cultures suggests that neither inorganic constituents nor the carbon source sucrose is the component of orange juice causing increased yields. It seems unlikely, also, that the orange juice furnishes stimulatory quantities of those organic growth factors already present in the basal medium.
Whether the active organic component(s) in orange juice is a known plant growth substance remains to be determined. Unanswered also is the question of the relationship, if any, of the in vitro response to potential factors regulating fruit growth and development in Citrus.
